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This report describes the results of a program of heterodyne submillimeterwave spcctroscopy on the
NASA Kuiper Airborne Observatory. The components of the program were the continued development of
a "Hot electron bolometer mixer receiver,” which operated at liquid helium temperatures and was used for
the first submillimeterwave spectroscopy of astrophysical sources in the 1 mm 1o 500 4m range; the usc
of the NASA airbome telescope for the first detections of many new interstellar species; the production

of many astronomical publications on the naturc of the dense interstellar medium.

Several interesting discoveries were made under the auspices of this program. Probably the most
exciting was the first detection of the ground state fine structure line of atomic carbon at a wavelength of
609 um. Atomic carbon was subsequently shown to be present in considerable abundance throughout the
so-called molecular clouds. Other “firsts” included the detection of high J CO lines such as CO (4-3) and
fundamental lines of H,O, NH;, HCI, H,D* and several other species. A great deal was leamed about

interstellar chemistry in molecular clouds.
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